The pyruvate-dehydrogenase complex from Azotobacter vinelandii. 3. Stoichiometry and function of the individual components.
Labelling studies with N-ETHYLMALEIMIDE SHOW THAT EITHER IN THE PRESENCE OF Mg2+, thiamine pyrophosphate (TPP) and pyruvate or in the presence of NADH the overall activity of the pyruvate dehydrogenase complex from Azotobacter vinelandii is inhibited without much inhibition of the partial reactions. The complex undergoes a conformational change upon incubation with NADH. The inhibition by bromopyruvate is less specific. Specific incorporation of a fluorescent maleimide derivative was observed on the two transacetylase isoenzymes. Binding studies with a similar spin label analogue show that 3 molecules/FAD are incorporated by incubation of pyruvate, Mg2+ and TPP, whereas 2 molecules/FAD are incorporated via incubation with NADH. The spin label spectra support the idea that in the complex the active centres of the component enzymes are connected by rapid rotation of the lipoyl moiety. Three acetyl groups are incorporated in the complex by incubation with [2-14C]pyruvate. Time-dependent incorporation supports the view that the two transacetylase isoenzymes react in non-identical ways with the pyruvate dehydrogenase components of the complex. The results show that the complex contains 2 low-molecular-weight transacetylase molecules and 4 molecules of the high-molecular-weight isoenzyme. Mn2+-binding studies show that the complex binds 10 ions, with different affinities. 2 Mn2+ ions are bound with a 20-fold higher affinity than the remaining 8 Mn2+ ions. The latter 8 ions bind with equal affinities and are thought to reflect binding to the pyruvate dehydrogenase components of the complex. It is concluded that the complex contains 8 pyruvate dehydrogenase molecules, 4 high-molecular-weight transacetylase molecules, 2 low-molecular-weight transacetylase molecules and 1 dimeric (2-FAD-containing) symmetric molecule of lipoamide dehydrogenase. Evidence comes from pyruvate-dependent inactivation and labelling studies that the pyruvate dehydrogenase components contain either an - SH group or an S-S bridge which participates in the hydroxyethyl transfer to the transacetylase components.